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Vaccine hesitancy remains a public health threat in the United States. Vaccine hesitancy 
is generally rooted in misinformation about the safety and effectiveness of vaccines and a poor 
understanding of the true risk of disease. Vaccine refusal has been associated with preventable 
outbreaks of invasive Haemophilus influenzae type b disease, varicella, pneumococcal disease, 
measles, and pertussis. In Buncombe County, 4.9% of kindergartener’s parents/guardians 
claimed religious exemption for the 2018-2019 school year. Research suggests that social media 
sites pose the greatest risk of spreading misinformation.  At the same time, social media sites are 
one of the main outlets where adults seek information regarding healthcare choices. The purpose 
of this project was to increase the amount of engagement through social media positive vaccine 
posts by those who visit the Health Department’s sponsored Facebook page to counteract the 
negative social media exposure regarding vaccination. Over a period of eight weeks, active and 
passive engagement of users of the Buncombe County Facebook page was collected and used to 
compare engagement of members with vaccine focused posts from the same timeframe and on 
the same topic in 2019 as well as a group of posts in May 2019 that focused on an active 
outbreak of measles and the mumps, measles, and rubella (MMR) vaccination. This project’s 
posts received a greater amount of passive engagement than active engagement. Results also 
revealed increased engagement with a current infectious disease threat (such as a measles 
outbreak) versus a potential infectious disease threat such as one that has mostly been contained 
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by high vaccination rates leading to heard immunity. It is important to increase both active and 
passive engagement through social media sites in efforts to counteract the negative and 
inaccurate vaccine information being posted on these platforms.  
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CHAPTER 1: INTRODUCTION 
Problem Description 
 In the United States, routine vaccination of children is declining due to vaccine hesitancy, 
which is defined as a delay in acceptance or refusal of vaccination despite availability of services 
(Lo & Hotez, 2017). Nonmedical (religious and personal) exemptions have become more 
prominent in the United States in order to excuse a child from being fully immunized. 
Unfortunately, a decrease in vaccination rates will lead to the outbreak of vaccine preventable 
infectious diseases. For example, a 5% decline in the rate of MMR vaccination would lead to an 
estimated three-fold increase in measles cases for children aged 2 to 11 years old each year (Lo 
& Hotez, 2017). At the local level, Buncombe County, located in Western North Carolina, has 
been negatively affected by vaccine hesitancy. According to the Annual Kindergarten 
Immunization Report (2019) for the 2018-2019 school year, 4.9% of kindergartener’s 
parents/guardians claimed religious exemption compared to the state average religious 
exemption rate of 1.5%. 
According to a study conducted by Pew Research Center, more than half of adults use 
social media as their news source at least sometimes (Mitchel & Shearer, 2020). Out of all social 
media sites, Facebook was the most regular source of news, with one-third of Americas turning 
to Facebook for the latest information (Mitchel & Shearer, 2020).  Social media plays a large 
role in the spread of misinformation on vaccinations given the easy accessibility for users and the 
ability for information to spread rapidly (Piedrahita-Valdés H., et al, 2019). Vaccine hesitancy 
typically comes from misinformation about the safety of vaccines and a misunderstanding of the 
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risk of disease. Research suggests an increasing trend in published articles on health-related 
misinformation and the role of social media in spreading this misinformation (Wang et al.,2019). 
Given that many individuals are seeking health information via social media platforms, anti-
vaccination messages on these outlets have become a public health concern (Puri et al., 2020). A 
study conducted by Glanz., et al found that providing vaccine information by way of social 
media can positively influence parental vaccine behaviors (2017).  Negative and misinformation 
about vaccines on social media can be countered by providing more positive and accurate 
information.  Providing such information can increase awareness and potentially engagement 
with the information beyond viewing, such as liking, commenting and even sharing within 
personal social media networks. 
Purpose 
The purpose of this project was to increase the amount of engagement through social 
media posts by those who visit the health department’s sponsored Facebook page to counteract 
negative social media exposure regarding vaccination. The ultimate goal is to contribute to 
improving the vaccination rates in Buncombe County.
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CHAPTER 2: REVIEW OF LITERATURE/AVAILABLE KNOWLEDGE 
The databases searched were PubMed and CINAHL. Search terms included: 
immunizations OR vaccine hesitancy, childhood AND adolescent immunization AND hesitancy, 
vaccine hesitancy AND web-based intervention OR parents, ((Immunizations OR vaccinations)) 
AND (social media OR Facebook OR Twitter) AND campaign (parents OR mothers OR 
fathers). Inclusion criteria included all studies describing the problem of vaccine hesitancy and 
social media/web-based interventions to provide education and encourage vaccine uptake and 
positive discussion, and recruitment strategies for online networking. Thirty-five articles were 
reviewed. Twenty-six articles were excluded due to the low levels of evidence such as expert 
opinions and those with interventions that were not specifically web-based. Nine met inclusion 
criteria.   
Vaccine Hesitancy 
In the search of the literature supporting the problem of vaccine hesitancy, the highest 
quality evidence available was included. This included three literature reviews (Jacobson et al., 
2015; Larson et al., 2014; Lo & Hotez, 2017), and one secondary data analysis (Lo & Hotez, 
2017. The three literature reviews included are considered level II evidence, while the secondary 
data analysis falls under Level IV evidence (Melynk & Fineout-Overholt, 2011). These four 
studies clearly present the problem, contributing factors, and possible health repercussions of 
vaccine hesitancy.  
The GRADE criteria provide an approach to rating quality of evidence (Balshem, 2011). 
The GRADE criteria consist of four levels of categories to rate a body of evidence: high, 
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moderate, low, and very low. The five factors that GRADE identified to influence the rating are 
risk of bias, imprecision, inconsistency, indirectness, and publication bias (Balshem, 2011). 
Three of the four studies were systematic reviews with low risk of bias and high consistency of 
results regarding the problem of vaccine hesitancy including models such as the World Health 
Organization’s SAGE model that identifies key determinants to whether parents will vaccinate or 
not appearing across multiple studies included in my reviews (Jacobson et al., 2015; Larson et 
al., 2014; Lo & Hotez, 2017). Additionally, the secondary data analysis that outlined the 
potential consequences of vaccine hesitancy using data from the CDC to demonstrate the threat 
of increased rates of vaccine preventable diseases such as measles by 3-fold if the problem of 
vaccine hesitancy continues at its current rate (Lo & Hotez, 2017). Based on the GRADE criteria 
listed above, the quality of evidence of the problem of vaccine hesitancy is high, indicating 
confidence that the true effect lies close to that of the estimate of the effect (Balshem, 2011).   
The term “vaccine hesitancy” has gained a lot of attention over the recent years. Many 
researchers have acknowledged that it is not as simple as being either for or against vaccinations 
(Jacobson, Sauver, & Finney, 2015; Larson, Jarrett, Eckersberger, Smith, & Paterson, 2014; 
Smith, 2017). Jacobson et al., (2015) conducted a literature review that describes the contributing 
factors to vaccine hesitancy and parental attitudes towards vaccinations, including the staggering 
statistic that 23% of parents believed their children receive more vaccines than are good for 
them. The findings of the integrative review by Smith (2017) provides further insight about the 
continuum of vaccine hesitancy explaining that individuals labeled as “vaccine hesitant” are 
often stereotyped to be completely against vaccines, when in reality they are likely open to new 
information and can be referred to as “fence-sitters.”  
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According to the World Health’s Organization (WHO) Strategic Advisory Group of 
Experts (SAGE) on immunizations, vaccine hesitancy as a behavior is influenced by multiple 
factors such as confidence, complacency, and convenience (Larson, Jarrett, Eckersberger, Smith, 
& Paterson, 2014; Lo & Hotez, 2017). A systematic review conducted by Larson et al. (2014) 
further expanded on the SAGE model’s key determinants that affect parent’s decisions to 
vaccinate to include: politics, influential leaders opinions, religion, socioeconomic group, nature 
of pharmaceutical industry, media environment-specifically exposure to negative ideations, 
immunization as a social norm versus not needed/harmful, beliefs attitudes and motivations 
about health and prevention, personal experience and trust in provider, risk/benefits, past 
experience, vaccine schedule, mode of administration and delivery, new vaccines and 
formularies, costs, and reliability of vaccine supply. Although the findings of Smith (2017) 
integrative review did not reference the SAGE model, it included similar factors listed in the 
SAGE model such as media misinformation, lack of access, and health beliefs. Smith also 
explains how recruiting parental “vaccine ambassadors” to receive appropriate vaccine education 
and training to prepare them to be able to accurately offer education and personal experience to 
other parents who are vaccine hesitant can yield positive outcomes.  
Another important factor to expand on after conducting the literature review is the health 
consequences of an increasing number of parents who are vaccine hesitant. Researchers used 
data from the U.S. Centers for Disease Control and Prevention (CDC) and estimated a 5% 
decline in MMR vaccine coverage in U.S. children 2-11 years would result in a three-fold 
increase in measles cases each year (Lo & Hotez, 2017). Even a minor reduction in vaccination 
rates, fueled by vaccine hesitancy, can have devastating effects on public health and bring about 
increases in vaccine preventable infectious disease. Lo and Hotez (2017) go on to further explain 
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that there are multiple areas on the borderline of the desired threshold for herd immunity. Herd 
immunity is defined as the means of protecting a whole community from disease by 
immunization a critical mass of its population so that those who have contraindications to 
vaccinations (such as being immunocompromised or below the age range for a recommended 
vaccine), are protected through the vaccinated population around them (CDC, 2019).  
According to CDC (2020), in calendar year 2019 there were 1282 cases of measles across 
31 states-notable for being the biggest outbreak since 1992 (CDC, 2020). A total of 128 of these 
cases required hospitalization due to the severity, with over 60 cases experiencing complications 
such as encephalitis and pneumonia. Most of the cases were among those not vaccinated against 
the measles. Measles is still prevalent in other parts of the world and can be easily transmitted by 
travelers coming into the country, especially in U.S communities where people are not 
vaccinated.   
Social Media Interventions to Address Vaccine Hesitancy 
 Two studies have been published that used social-media based interventions (Daley, 
Narwaney, Shoup, Wagner, & Glanz, 2018; Shoeppe, 2017). An additional four studies provide 
evidence to support these types of interventions (Brunson, 2013; Naheed et al., 2018; Puri et al., 
2020; Tustin et al., 2017). 
Social Media Networks  
Social networks, especially parents’ people networks, play a crucial role in vaccination 
decision-making-especially for those who are vaccine hesitant (Brunson, 2013). Brunson 
reported that parents who are vaccine hesitant (labeled nonconformers) had a significantly 
greater number of network members (mean of 6.7 vs 4.8 P= .05) and a higher percentage of 
woman in those groups (71% vs 65% P= .05). In the parent’s people networks, 72% of 
nonconformers’ network members recommended nonconformity, compared with only 13% of 
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conformer’s network members (Brunson, 2013). Furthermore, the literature has shown that users 
who obtain health information through Twitter (OR 4.41, 95% CI: 1.43-13.60) and Facebook 
(OR 1.66, 95% CI: 1.01-2.72) were more likely to be vaccinated than those who get information 
elsewhere.  This illustrates the phenomenon of individuals turning to social media outlets to 
make decisions regarding vaccination (Naheed et al., 2018). 
A review conducted by Puri et al., explored how social media platforms enhance the 
spread of vaccine negative messages and what next steps can be utilized via social media to 
spread vaccine positive messages and improve health literacy (Puri et al., 2020). Leveraging 
social media platforms, promoting information accuracy, using narratives to support vaccine 
uptake and targeting parents and youth were key interventions noted (Puri et al., 2020). In 
addition, Puri et al., explained how health agencies need to be more active vaccine advocates 
through social media in efforts to combat misinformation early (2020).  
Targeted recruitment through Facebook can be a successful successful strategy for 
reaching those likely to engage in healthcare discussions on the internet (Tustin et al., 2017). 
Social media recruitment strategies were superior to random digit dialing methodology in 
reaching “at risk” vaccine-hesitant parents (Tustin et al., 2017). 
Education through Social Media Engagement 
Change in parental vaccine attitudes were measured in response to an internet-based 
platform that provided vaccine information along with social media components that included 
discussion posts regarding controversial issues (such as new vaccine safety research, vaccine-
preventable disease outbreaks, or changes in national or state immunization policies) and places 
where participants could post questions to vaccine subject matter experts who would answer 
within two days (Daley, Narwaney, Shoup, Wagner, & Glanz, 2018). When compared with the 
baseline timepoint, utilizing a website with vaccine information with a social media component 
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was associated with significant reductions in parental concerns about vaccine risk compared to 
those who did not use the website (mean change -0.37, 95% CI= 0.60, -0.14) (Daley et al., 2018). 
Results of this study showed that interactive features such as discussion forums, blogs and chat 
rooms, much of which can be accomplished in a Facebook group, yielded improvement in 
attitudes regarding vaccine benefits (Daley et al., 2018).  
Research conducted by Shoeppe et al. (2017) involved a community-based intervention 
that engaged parent volunteers to be immunization advocates by providing them with appropriate 
tools and education to do so. The study showed promising results of using parent advocates to 
reduce vaccine hesitancy. The percentage concerned about other parents not vaccinating their 
children increased from 81.2% to 88.6% and the percentage reporting themselves as “vaccine-
hesitant” decreased from 22.6% to 14.0% (no test of statistical significance were performed) 
(Shoeppe et al., 2017).  
Study Characteristics 
The evidence on social media interventions, included a three-arm randomized controlled 
trial (Daley, Narwaney, Shoup, Wagner, & Glanz, 2018), Shoeppe et al. (2017) and four cross-
sectional studies (Brunson, 2013; Naheed et al., 2018; Tustin et al., 2017). The RCT is level II 
evidence, while the cross-sectional studies are level V evidence.  
The six studies reviewed included 4,566 participants in total. In four of the studies, the 
participants were parents whose children were aged 0-15 years old (Brunson, 2013; Daley et al., 
2018; Shoeppe et al., 2017; Tustin et al., 2017). Daley et al. (2018) also included pregnant 
women as part of the first timepoint in their study. Naheed et al. (2018) did not specifically 
exclude adults who were not parents and included anyone over the age of 18.  
The Daley et al. (2018) study participants were 87.8% white, 2.2% black, 3.9 
Asian/pacific islander, and 5.7% multiracial in the vaccine social media arm. Brunson (2013) 
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reported that 88% of participants were white, however it did not report on any other races or 
ethnicities (2013). Tustin et al. (2018) respondent characteristics included 1,008 respondents in 
Canada, 68 outside of Canada, and 28 unknown. Respondents from Canada were further broken 
down by province or territory of residence including 160 respondents from British Columbia, 
259 from Alberta, 95 from Saskatchewan, 42 from Manitoba, 336 from Ontario, 120 from 
Quebec, 26 from New Brunswick, 31 from Nova Scotia, 5 from Prince Edward Island, 16 from 
Newfoundland, 3 from Yukon, & 2 from Northwest Territories (Tustin et al., 2017). Naheed 
(2018) reported that 86.2% of their sample was White American and 13.8% of their sample was 
African American (2018). (See Appendix 1 and 2).   
 All studies took place in North America. Three in the United States, Washington state 
(Brunson, 2013; Shoeppe et al., 2017) and Colorado (Daley et al., 2018). One study took place in 
Canada (Tustin et al., 2017) and one used data collected by an international research firm that 
used address-based sampling to represent a national sample, providing adequate geographic 
representation for North America (Naheed et al., 2018). 
According to the GRADE, this quality of evidence for education through social media 
engagement is of moderate level. This is due to having only one RCT  and four cross-sectional 
studies that support my intervention. Cross-sectional studies do have threats to bias including 
representation of sample and adequacy of response rate, which contributes to the moderate 
quality rating given to this body of evidence (Balshem, 2011). Given that the rating of this body 
of evidence is of moderate quality, it is still likely to be close to the estimate of effect and is 
therefore supportive of this proposed intervention. 
Application and Summary 
 Vaccine hesitancy remains a large threat to the health of this country as many recent 
outbreaks have been associated with vaccine preventable infectious diseases such as measles, 
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mumps, rubella, and pertussis (Shen & Dubey, 2019). The recent years have exposed parental 
concerns regarding vaccine safety, especially when social media outlets are used for negative, 
false information, leading to delayed or skipped immunizations (Shoeppe, 2017; Larson et al., 
2014). The studies reported above show that there is not only a strong, increasing presence of 
parents who are vaccine hesitant who are seeking information on social media networks, but that 
there is also great promise to utilize social media networks as an outlet to reach these individuals 
and engage parents who are pro-vaccination to be active in the campaign of vaccine positive 
behaviors. It is imperative to address this phenomenon in order to reduce the risk of vaccine 
preventable infectious disease outbreaks.  
Social media may be the perfect outlet to help reach the “fence-sitters” who may be open 
to evidence-based information to guide their vaccination decisions (Smith, 2017). A social media 
campaign to increase member engagement via evidence-based vaccine positive messages with 
the truth about immunizations, may engage members to be valuable peer influencers and 
potentially impact negative parental attitudes towards vaccines. Based on the above research, 
there is high confidence that the proposed intervention will be successful in increasing 
engagement in vaccine positive social media messages and ultimately vaccine hesitancy in 
Buncombe county.  
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CHAPTER 3: THEORETICAL FRAMEWORK 
 The model used to guide this project is the Wisconsin Logic Model (McCutcheon & 
Lohan, 2017). Logic models show a graphic illustration of the relationships between resources, 
activities, outputs, and outcomes of an intervention (McCutcheon & Lohan, 2017). The model 
can clearly and concisely depict how an intervention can affect behavior and achieve a goal. 
Using the Logic Model, this project ultimately intended to impact the community of Buncombe 
County as a whole through member engagement in the Buncombe Health Department’s 
Facebook group. The desired outcome was to engage the parents via the Facebook group to 
promote vaccine positive behaviors.  
Inputs 
Inputs refer to the resources needed to guide the intervention and for this project included 
things such as educational materials that were posted within the Facebook group for the members 
to see and subsequently share with other Facebook members in their personal networks (Table 
3).  
Activities  
Activities included what was done during this process.  The primary activity was 
developing evidence based positive messages.  These messages were posted to the Facebook 
Page each week and targeted to members of the Facebook page.  
Outcomes 
Outcomes refer to what the project accomplished and are defined as short-term, 
intermediate, and long-term outcomes. For this project, short term outcomes include increasing 
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passive and active engagement with the Facebook posts.  Intermediate outcomes include 
engaging in the county-wide immunization Campaign, Raising the Voice of Immunization, 
initiative to spread vaccine positive messages. Long term outcomes were beyond the scope of 
this project but would include improving vaccination rates in Buncombe County. Figure 3 in the 
Appendix details how this project utilized the logic model. 
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CHAPTER 4: METHODS 
Setting/Population 
 The setting of this proposed project was the Buncombe County Health Department in 
Asheville, North Carolina. The Health Department offers many services such as immunizations, 
travel vaccines, family planning, parenting support, clinical services, STD testing, nutrition 
support, school health, minority health and care coordination. This project worked closely with 
the immunization clinic for children and teens. The Health Department has a Facebook page for 
the purpose of providing a space where the community can stay up to date with the department. 
It is within this Facebook page that the project was conducted. The targeted population for this 
project was parents (and soon to be parents) or others who might have influence with parents in 
Buncombe County who are members or become members of this Facebook group although all 
members could view the posts. 
Stakeholders 
 Identifying key champions at the Buncombe County Health Department was imperative 
for a successful project. Engaging stakeholders aided in the implementation and facilitation of 
the project. A key stakeholder for this proposed project was the Clinical Services Coordinator 
and Director of Nursing at the Buncombe County Health Department. She was the project 
manager for the Immunization Campaign, Raising the Voice of Immunization, in the community 
and has been heavily involved in promoting vaccine uptake in Buncombe County. Additionally, 
Ben Atkins, who is the Health Department’s Communication Specialist was a major stakeholder 
as he was the administrator of the Facebook page.  
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Design 
This project used a quality improvement design that implemented evidence-based posts 
on vaccinations.  Active and passive engagement of users of the Buncombe County Facebook 
page were collected and used to compare engagement of members with posts from the same 
timeframe and on the same general topic in 2019 as well as a group of posts in May 2019 
focused on the measles outbreaks and the mumps measles and rubella (MMR) vaccination. 
Procedure for Implementation 
 Project implementation occurred over a period of two months during the summer season 
when children and adolescents are typically seen by providers for their routine physicals for 
school. This was an optimal time of year to implement this project as parents would be searching 
for information on vaccinations and as mentioned above, that social media is a key place for 
information seeking.  
Every week, vaccine content from credible sources such as the American Academy of 
AAP, CDC, NAPNAP, WHO was posted into the group. Vaccines that were a primary focus 
included Hepatitis B, Rotavirus, Diphtheria Tetanus Pertussis (DTaP), Haemophilus influenza 
type B (Hib), Pneumococcal conjugate, Polio, Measles Mumps Rubella (MMR), Varicella, 
Hepatitis A, Human papilloma Virus (HPV), Meningitis, and annual influenza. Personal stories 
were also posted regarding parental experiences with vaccinations for their children.  
Measurements  
Active Engagement 
 Active member engagement was measured by positive emoticon responses (likes and the 
heart emoticon), negative emoticon responses (angry emoticon), comments, and shares within 
the group. When content is posted on Facebook, options are given to either comment, like, or 
share the material that was posted. If a user clicks the like button under a post, it demonstrates 
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that the user engaged with what was posted. Facebook will show which user liked the material, 
and if multiple users click the button, it will add them up and further show the total number of 
users and who specifically liked the post. Besides just liking the post, the user can click on an 
emoticon. An emoticon is a face that shows different emotional reactions a user could have in 
response to the post. For this project, emoticons were separated into positive and negative 
reactions. A positive reaction was measured from the like and also from the heart emoticon. A 
negative reaction was noted if the user clicked on the angry emoticon. The angry emoticon 
represents anger, upset, or disapproval. If the user had a comment they wanted to make 
specifically related to what was posted, they typed it into the text box below the post, clicked 
enter, and their comment was visible for others to see. If multiple comments were made, they 
would have been available to view by any user and sometimes this is a place for conversations. 
People can speak back and forth with each other regarding a specific topic. Sharing a post 
involved a user taking the content that was posted and then re-posting it themselves so that all of 
their friends on Facebook may see the content as well, even if they are not members of the 
Buncombe County Health Department Facebook group. This promotes more users to enter the 
group if they are interested in what was shared and a great way to get information that was 
posted into the group spread to the members broader social media networks. Lifetime Engaged 
Users was measured through Facebook’s analytics and is the number of unique people who 
engaged with the post by commenting on, liking, sharing, or clicking on particular elements in 
the post.   Lifetime negative feedback from users is the number of people who have given 
negative feedback to the post (Table 4). 
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Passive Engagement 
 Passive engagement was measured through Facebook’s analytics and included multiple 
measures that depicted engagement with posts. Lifetime post total reach is the number of people 
who had the post enter their screen. Lifetime post total impressions is the number of times the 
post entered a person’s screen. Lifetime post impressions is the number of impressions of the 
page post to people who have liked the page. Lifetime post reach is the number of people who 
saw the page post because they have already liked the page (Table 4).  
Data Collection 
Over the two-month period that this project was implemented rhe group was monitored 
weekly. Active engagement data on the number of likes, positive and negative emoticon 
responses, comments, and shares the posts were receiving was collected. Data from vaccination 
posts during the summer of 2019 and the measles outbreak in 2019 was collected for 
comparison. After the implementation period, the IT administrator provided Facebook metrics on 
lifetime post reach, lifetime post total impressions, lifetime negative feedback from, lifetime post 
reach, and lifetime post total reach for all posts. Each week during the project implementation, 
the number of group members was collected to monitor growth. 
Data Analysis 
 Data analysis included descriptive statistics, counts, means and range of the measures for 
both active and passive engagement that were described above. Two tailed t-tests were used to 
compare passive and active engagement of this DNP project to the measles outbreak posts from 
May 2019. Analysis of variance was performed to determine any statistically significant 
differences between the three groups of posts.
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CHAPTER 5: RESULTS 
Descriptive Results 
Summer 2020 Vaccine Posts 
 Throughout the eight-week period that this DNP project was implemented, data on 
passive engagement with the posts was collected. All of the posts combined during this project 
received a lifetime post total reach of 3,057 users. The average lifetime post total reach was 382 
users, and the range was 236 to 513 users. The results also indicated that the lifetime post total 
impressions was 3,579, with an average of 447 impressions, and a range of 273 to 594. The 
lifetime post impressions by people who have liked the Facebook page was a total of 1690 users, 
with an average of 211 users, and a range of 164 to 255. The lifetime total engaged users was 69, 
with an average of 9 and a range of 2 to 20. The lifetime post reach by people who have liked the 
Facebook page was a total of 1392 users, with an average of 174 users and a range of 120 to 208.  
For the eight-week period that this DNP project was implemented, data on active 
engagement was also collected on the number of likes, comments and shares each post received. 
The total number of likes was 20, with a mean of 2.5, and a range of 1to 3. The total number of 
lifetime negative feedback from users was 5, with a mean of 0.6 and a range of 0 to 2. The total 
number of comments was 0. The total number of shares was 6, with a mean of 0.75, and a range 
of 0 to 1. The total number of people who have liked the page and engaged with the posts was 37 
users, with an average of 5 users, and a range of 2 to 7 (See Table 5). 
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Summer 2019 Vaccine Posts 
For comparison, data on passive engagement was also extracted from the Facebook 
account from the prior summer and beginning of fall for posts related to vaccinations. The data 
that was extracted was from the period between June 26 and August 3 in 2019. Throughout the 
timeframe that summer 2019 data was collected, all of the posts combined received a lifetime 
post total reach of 830 users. The average lifetime post total reach was 104 users, and the range 
was 55 to 223 users. The lifetime post total impressions was 1171, with an average of 146 
impressions, and a range of 74 to 293. The lifetime post total impressions by people who have 
liked the Facebook page was a total of 832 users, with an average of 104 users, and a range of 62 
to 152. The total number of lifetime engaged users was 31, with an average of 4 users, and a 
range of 0 to 10. The lifetime post reach by people who have liked the Facebook page was a total 
of 558 users, with an average of 70 users and a range of 50 to 107. 
Data on active engagement was also collected on the number of likes, shares, and 
comments the posts received that were collected from 2019. The total number of likes was 13, 
with a mean of 1.6, and a range of 0 to 4. The total number of comments was 0. The total number 
of shares was 5, with a mean of 0.6, and a range of 0 to 3. The total lifetime negative feedback 
was 1 user, with an average of 0.125, and a range of 0 to 1. The total number of people who have 
liked the page and engaged with the posts was 16 users, with an average of 2 users, and a range 
of 0 to 4 (Table 6). 
Measles 2019 Vaccine Posts 
In May 2019, there was a measles outbreak across the nation. Data on passive 
engagement was also collected from the Facebook page during this time. Four different posts 
were analyzed. Passive engagement throughout this timeframe that the measles data was 
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collected. All of the posts combined received a lifetime post total reach of 3,285 users. The 
average lifetime post total reach was 411 users, and the range was 146 to 2,552 users. The 
lifetime post total impressions were 4,570, with an average of 1,143 impressions, and a range of 
194 to 3,549. The total number of lifetime engaged users was 228, with an average of 57 users, 
and a range of 7 to 179. The lifetime post impressions by people who have liked the Facebook 
page was a total of 741, with an average of 185 impressions, and a range of 99 to 279. The 
lifetime post reach by people who have liked the Facebook page was a total of 430 users, with an 
average of 108 users and a range of 64 to 130. 
Active engagement data was also collected on the number of likes, shares, and comments 
the posts received during this time. The total number of likes was 25, with a mean of 6.25, and a 
range of 2 to 16. The total number of comments was 2, with a mean of 0.5, and a range of 0 to 2. 
The total number of shares was 24, with a mean of 6, and a range of 3 to 13. The total lifetime 
negative feedback was 1 user, with an average of 0.25, and a range of 0 to 1.  The total number 
of people who have liked the page and engaged with the posts was 39, with an average of 10 
users, and a range of 6 to 16 (Table 7). 
Comparative Results 
Passive Engagement 
Passive engagement metrics for lifetime post total reach, life-time engaged users, lifetime 
post total impressions demonstrated no statistically significant difference between groups 
(Figures 1-3) using one-way ANOVA.  However, the 2020 vaccine posts had significantly more 
lifetime post impression (p < 0.001) and lifetime post reach (p < 0.001) than the other groups 
(Figures 4 and 5).   
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Active Engagement 
 The numbers for active engagement are small for all types of posts, therefore statistical 
comparison is tenuous.  Using one-way ANOVA there was not a statistically significant 
difference between the groups for total active engagement (Figure 6).  However, when 
comparing 2020 vaccine posts to 2019 measles posts using 2-tailed t-tests, overall engagement 
was greater for the measles outbreak posts (p< 0.01) (Figure 7).   
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CHAPTER 6: DISCUSSION 
Summary  
 This project received a greater amount of passive engagement. The summer 2020 vaccine 
posts from this project generated a higher lifetime post total reach than the 2019 vaccination 
posts as well as a trend toward significance for user engagement. More passive engagement for 
lifetime post total impressions in 2020 over 2019 was also demonstrated. These are all useful 
tools when measuring engagement since they break down how many users were reached by the 
posts and how often it came across a user’s screen. The lifetime post total reach, engaged users, 
and lifetime post total impressions were all greater for the 2019 measles posts compared to this 
DNP project’s posts, as well as the vaccine related posts from 2019, which may be due to the fact 
that people will engage more with information when there is an active, current threat. For passive 
engagement, users are seeing the information that this project posted as they scroll through their 
feed. Every time this occurs it is an opportunity for that person to learn something and 
potentially become an actively engaged user. 
 Overall, when comparing the 2020 vaccination posts to those from 2019, this project’s 
2020 vaccination posts received more passive engagement from users. For active engagement, 
the numbers were small and did not demonstrate much significance, so it is hard to make a 
conclusion on that measurement. From analyzing both active and passive engagement, it is clear 
that there is a difference in engagement when it comes to a perceived versus real threat. Engaged 
users are the goal as they can influence others in their social networks and the evidence-based 
messages can spread exponentially. 
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When comparing this project’s results to the literature, this project did show the role that 
social media outlets have in sharing health information (Brunson, 2013). Each educational article 
that was posted into the Facebook group received feedback from users-demonstrating that 
individuals were viewing, accepting, and showing agreement with the vaccine positive posts. 
The study conducted by Shoeppe et al. (2017) engaged parent volunteers to be advocates for 
immunization. While this project did not directly measure parental engagement, it can be 
assumed that there were parents who were members of the Facebook page. The study conducted 
by Daley et al showed that parental engagement and contribution to spreading vaccine positive 
messages is what has been shown to improve attitudes regarding vaccine benefits (2018). In this 
project the measurement of both active and passive engagement describes the full spectrum of 
user interaction with the social media platform.  
When comparing the content, shared during my project and the vaccine posts from 
summer 2019, there were numerous posts in summer 2019 on HPV and vaccine guides for the 
upcoming school year and the posts typically were targeted towards the pre-adolescence age 
group. In comparison, my posts targeted vaccine ingredients, mechanism of action, history of 
vaccinations, and parental advocacy through personal vaccine positive stories. The posts during 
this project included a wider age range and non-traditional approaches such as parental advocacy 
stories which supported the increased engagement between 2019 and 2020. 
Compared to the posts reviewed from summer 2019 which were focused on a real time threat and  
information centered around a current measles outbreak this project’s posts were based on 
perceived threats since they were targeted around population health, disease prevention, general 
vaccination knowledge and information in comparison. I would also infer that the measles 
outbreak posts received more engagement because of the active threat 
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Limitations 
 To complete this DNP project, all posts by the project leader had to be posted through the 
social media operations manager at the Health Department, meaning that planned posts had to be 
sent to the manager weekly. Additional limitations included not being able to interact first-hand 
with members of the group to facilitate a further discussion. It can be assumed that if this project 
allowed the project leader the ability to interact directly with members on the page, it may have 
drawn more engagement.  
Conclusions 
 The use of social media is not slowing down among people interested in information and 
interaction. Fifty-three percent of the adults in the United States report getting their news from 
social media either “often” or “sometimes” (Shearer & Mitchell, 2021). Among social media 
sites, Facebook is the top news source people seek regularly (Shearer & Mitchel, 2021). This 
project built upon an organization’s established Facebook page. The posts in this project received 
significant passive engagement. In order to move users from passive engagement to active 
engagement, facilitators of the page can encourage conversations by possibly asking a question 
within the original post to get a conversation started in the comments. Facilitators can also 
comment under the post asking a question and those who have liked the post already will receive 
a notification of the comment which may prompt them to join the conversation contributing to an 
increase in active engagement. 
 In conclusion, this project demonstrates how much more common passive engagement is 
than active engagement. It is important to increase active engagement in these posts in order to 
attract more members to these vaccine positive messages. It can be assumed that there are 
members of this group who are parents and engaging parents can contribute to the spread of 
vaccine positive messages. Additionally, more healthcare organizations need to increase their 
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social media presence because even if the original message is coming from a healthcare 
organization’s platform, similar to this project, if quality reliable information is posted in a 
group, then parents and users can engage in these messages and reliable information will reach 
more individuals. This is a crucial time to promote the importance of vaccinations to counteract 
negative ideologies that are so easily spread online.  
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Tables and Figures 








Daley et al., (2018) 87.8 2.2 3.6 5.8 
Brunson (2013) 88 NR NR NR 
Naheed (2018) 86.2 13.8   
*NR= Not Reported 
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Table 2: Study Characteristics Tustin et al.,(2017) 
Tustin et al (2017) Canadian Participants by 
Territory 
n=1,008 participants 






New Brunswick 26 
Nova Scotia 31 
Prince Edward Island 5 
Newfoundland 16 
Yukon 3 
Northwest Territories 2 
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Table 3: Logic Model 
Program: Social Media Based Intervention to Improve Vaccine Hesitancy  
Goal:   The purpose of my project is to increase the number of positive social media posts by 
parents in Buncombe County to counteract the negative mass media exposure regarding 
vaccination. 
INPUTS ACTIVITIES OUTCOMES 
What we 
invest 
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• There is adequate access to Facebook in the 
community I am targeting. 
• Resources I am providing are from credible 
sources and reflect the most recent guidelines.  
External Factors 
• Negative mass media exposure 
regarding incorrect information 




Table 4: Facebook Metrics Definitions 
Metric Definition 
Passive Engagement  
Lifetime post total reach Number of PEOPLE who had the post enter 
their screen 
Lifetime post total impressions Number of TIMES the post entered a person’s 
screen 
Lifetime post impressions Number of impressions of the page post to 
people who have liked the page 
Lifetime post reach  Number of PEOPLE who saw the page post 
because they already liked the page 
Active Engagement  
Positive responses likes, heart emoticon, shares and comments 
Negative responses Angry emoticon, comments 
Lifetime Engaged Users Number of unique PEOPLE who engaged 
with the post via positive or negative 
responses OR clicking on a particular element 
in the post 
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Table 5: Active Engagement Data Collection Spreadsheet DNP Project Implementation Data 














So how exactly do vaccines work? 
The American Academy of 





1990 3 0 0 1 
8/24/20-8/30/20 
A reminder of how far we've come 






1993 3 0 0 1 
8/30/20-9/6/20 
What ingredients make up our 
vaccines? And why do we need 
them? Check out this article by the 






1998 2 0 0 0 
9/7/20-9/13/20 
Delaying vaccines only leaves a 
child at risk for disease for a longer 
period of time...it does not make 
vaccination safer." AAP provides 
the facts regarding "alternative" 









2002 3 0 0 1 
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9/14/20-9/20/20 
Are your kids protected from cancer 







2015 1 0 0 1 
9/21/20-9/27/20 
An ER doctors recent experience 
with a vaccine-preventable disease 







2022 2 0 0 1 
9/28/20-10/4/20 
The American Academy of 
Pediatrics asked parents to send in 
testimonials and personal stories on 
why they vaccinate their children. 






2035 3 0 0 1 
10/5/20-10/11/20 
On-Time Vaccination: The Ultimate 











Table 6: Active Engagement Data Collection Spreadsheet Summer 2019 Vaccine Posts  

















#WellnessWednesday Children Need 
2 Doses of Measles Vaccine!! You 
can protect your child against 
measles with a combination vaccine 
that provides protection against three 
diseases: measles, mumps, and 
rubella (MMR).  
n/a 0 0 0 0 
6/27/2019 
#WINNING Summer Checklist:  
✅Sunscreen ✅Mosquito repellent 
✅Plenty of H2O ✅All age 
appropriate vaccinations- especially 
if traveling Stay safe & have fun, 
folks!  Give us a shout with questions 
about immunizations! 
n/a 4 0 0 1 
8/4/2019 
Parents: Is your preteen ready for 
#BacktoSchool? Don’t forget, at ages 
11-12, it’s time for them to get their 
#HPV vaccine 
n/a 3 0 0 1 
8/8/2019 
All 11-12 year old boys and girls 
need two doses of the HPV vaccine 
to protect against cancers caused by 
HPV infections. Learn more about 
the effectiveness of the HPV 
#vaccine here! 
n/a 0 0 0 0 
8/10/2019 
#HPV vaccines are safe, effective, 
and protect against certain cancers. 
AND now they are approved for 
everyone up to age 45. Still not 







n/a 3 0 0 0 
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8/13/2019 
Are you expecting? Check with your 
prenatal care provider to be sure you 
are up to date on your vaccines. 
Some vaccines are recommended 
during pregnancy to help protect you 
and your baby. #NIAM2019 
#ShieldOfProtection 
n/a 3 0 0 3 
8/14/2019 
DYK: Among adults, an estimated 
10% of new Hepatitis A cases and 
20% of new Hepatitis B cases occur 
in MSM. Men who have sex with 
men need #HepA and #HepB 
vaccines to protect themselves and 
others! Talk to your #healthcare 
provider and make sure that you’ve 
been vaccinated. #NAIM19. 
n/a 0 0 0 0 
8/23/2019 
Keep yourself and your baby as 
healthy as possible! Getting a #Tdap 
vaccine during the third trimester of 
pregnancy prevents more than 3 in 4 
cases of whooping cough in babies 
younger than 2 months old. Talk to 
your doctor or just come on over to 
the HHS Immunization Clinic. 
n/a 0 0 0 0 
**This data was not collected in real time so it is unknown how many group members there were 
at the time of each post. 
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Table 7: Active Engagement Data Collection Spreadsheet Measles Outbreak May 2019 













Travelers: Please get 
vaccinated to help prevent 
the spread of measles. Our 
Immunization Clinic 
provides all travel 
vaccines!(828)250-5096 
n/a 5 0 2 2 
5/2/2019 
Update: What You Need to 
Know About Measles and 
Buncombe County 
n/a 2 2 0 3 
5/6/2019 
There are 764 confirmed 
measles cases in 23 states 
across the nation. This is the 
highest number of measles 
cases reported since measles 
was declared eliminated in 
2000. Call your healthcare 
provider or the HHS 
Immunization Clinic (828) 
250-5096 to find out which 
immunizations you or your 
loved one might need. 
n/a 2 2 0 6 
5/10/2019 
We have been getting 
questions... a lot of them. 
Here is a comprehensive 
overview of who should get 
a #measlesvaccine 
n/a 16 0 0 13 
*This data was not collected in real time so it is unknown how many group members there were 
at the time of each post.  
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Table 8: Passive Engagement Comparisons 
Engagement 



































Total Reach by 









Table 9: Active Engagement Comparisons 
Engagement 












Likes 20(2.5)(1-3) 13(1.6)(0-4) 25(6.25)(2-16) 
Comments 0 0 2(0.5)(0-2) 
Shares 6(0.75)(0-1) 5(0.6)(0-3) 24(6)(3-13) 









































1 2 3 4 5 6 7 8
Passive Engagement
Lifetime Post Total Reach 
Measles Lifetime Post Total Reach 2020 Lifetime Post Total Reach
2019 Lifetime Post Total Reach
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1 2 3 4 5 6 7 8
Passive Engagement
Life Time Engaged Users
Measles Life Time Engaged Users 2020 Lifetime Engaged Users
2019 Lifetime Engaged Users
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1 2 3 4 5 6 7 8
Lifetime Post Total Impressions
2019 Measles 2020 Vaccines 2019 Vaccines
40 











1 2 3 4 5 6 7 8
Lifetime Post Impressions (Liked)
2019 Measles 2020 Vaccine 2019 Vaccine
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1 2 3 4 5 6 7 8
Lifetime post reach (Liked)
2019 Measles 2020 Vaccine 2019 Vaccine
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1 2 3 4 5 6 7 8
Total Active Engagement
(likes, comments, shares) 
Active Measles Active 2020 Active 2019
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1 2 3 4 5 6 7 8
Total Weekly Likes, Shares, Comments  (Active 
Engagement) 2020 DNP Project Vaccine Posts vs  2019 
Vaccine posts 
2020 Vaccine posts active engagement 2019 Vaccine posts active Engagement
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